The synthesis of ATP by the membrane-bound ATP synthase complex from medium 32Pi under completely uncoupled conditions.
Previously, we demonstrated that isolated coupling factor 1 can reversibly synthesize bound ATP from "tightly bound" ADP and medium Pi (Feldman, R I., and Sigman, D. S. (1982) J. Biol. Chem. 25, 1676-1683). In order to ensure that the thermodynamic constants derived are relevant to coupled ATP synthesis, we have also studied the reaction on thylakoid membranes. The ATP synthase complex, uncoupled with 20 mM NH4Cl or 0.3% Triton X-100, synthesizes enzyme-bound ATP in a similar manner to coupling factor 1. The pH optimum is 6, the concentration of medium Pi for 50% saturation is 38 mM, and the equilibrium constant for the formation of ATP from bound ADP and Pi is 0.5. It is concluded that the active site responsible for the reaction is not appreciably altered by the dissociation of coupling factor 1 from the membrane or Fo. Thus, either enzyme form can be used to derive data relevant to the mechanism of ATP synthesis. The ability to measure bound ATP synthesis in an energizable system will allow us to probe the effect of membrane energization on the accumulated bound product.